Sep 2006

IEEE: 11-06-1352/r0

IEEE P802.11
Wireless LANs

	TGn LB84 Submission to address some PSMP comments

	Date:  2006-08-23

	Author(s):

	Name
	Company
	Address
	Phone
	email

	Naveen Kakani
	Nokia
	6021 Connection Dr, Irving TX 75039
	
	Naveen.kakani@nokia.com

	Ali Raissinia
	Airgo
	
	
	aliraissinia@airgo.com





Introduction

Interpretation of a Motion to Adopt

A motion to approve this submission means that the editing instructions and any changed or added material are actioned in the TGn Draft.  This introduction, is not part of the adopted material.

Editing instructions formatted like this are intended to be copied into the TGn Draft (i.e. they are instructions to the 802.11 editor on how to merge the TGn amendment with the baseline documents).

TGn Editor:  Editing instructions preceded by “TGn Editor” are instructions to the TGn editor to modify existing material in the TGn draft.   As a result of adopting the changes, the TGn editor will execute the instructions rather than copy them to the TGn Draft.

Summission Note: Notes to the reader of this submission are not part of the motion to adopt.  These notes are there to clarify or provide context.

Proposed Resolutions

	1349
	It is not clear if this entire section should really be in clause 11 or not. Or maybe only portions of it should be here and the rest in clause 11? I am not certain of what determines whether text should appear in 9 or 11.
	Appropriately divide the various subfunctions of PSMP and locate them per precedent in either clause 9 or 11.
	Modified text such that - Clause 9 defines the data exchange and Clause 11 defines management of states used in Clause 9

	10009
	Lines 18-20 achieve nothing. MTBA is mandatory and to be used under PSMP. What is the point of repetiting such statements?
	Delete lines 18-20
	The resolution is implemented partially. Move the text that is common to S-PSMP and U-PSMP functionality to a new section under 9.18


· HT Information element

The AP controls the operation of HT STA in its BSS using the HT Information Element. The structure of this element is defined in HT . The length of this element is not fixed to allow extension 
. The size of this element depends on the number of fields that are included. A STA that receives an HT Information element longer than defined in HT  shall ignore the excess.

	
	
	
	
	B0       B1
	B2
	B3
	B4
	B5      B7

	
	Element ID
	Length
(Ed: CID 633)
	Primary Channel
	Secondary Channel Offset
	STA Channel Width (Ed: CID 1209)
	RIFS Mode
	PSMP STAs only
	Service Interval Granularity

	Octets: 
	1
	1
	1
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	B0     B1
	B2
	B3
 B15
	B0 B6
	B7
	B8
	B9
	B10
	B11
	B12
B15
	

	Operating 

Mode
	Non-Greenfield STAs Present
	Reserved
	Basic STBC MCS 
	Dual CTS Protection
	Secondary Beacon
	L-SIG TXOP Protection Full Support
	PCO Active
	PCO Phase
	Reserved
	Basic MCS Set
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	· HT Information element format


The Element ID field contains the value 61 (representing HT Information).

The fields of the HT Information Element are defined in SM Power Sa.

	· HT Information element  

	Field
	Definition
	Encoding

	Primary Channel
	Indicates the channel number of the primary channel.

In an HT Mixed Mode, all broadcast frames and control frame not included in an A-MPDU are sent so that they can be received by a non-HT STA operating on the primary channel.
	Channel number of the control 20 MHz channel 

	Secondary Channel Offset
	Indicates the offset of the secondary channel relative to the primary channel.
	Set to 01 if the secondary channel is above the primary channel

Set to 11 if the secondary channel is below the primary channel 

Set to 00 if no secondary channel is present

	STA Channel Width 
	Defines the channel widths that may be used to transmit to the STA (subject also its Supported Channel Width Set).

See 9.20.7
	Set to 0 for a 20 MHz channel width

Set to 1 allows use of any channel width in the Supported channel width set

	RIFS Mode
	Indicates whether use of RIFS is permitted within the BSS.

See 9.2.3.6 and 9.13.3.1
(Ed: CID 1107 - a sentence move to near 9.16.1)
	Set to 0 if use of RIFS is prohibited

Set to 1 if use of RIFS is permitted

	PSMP STAs Only
	Indicates whether an AP accepts Association requests only from PSMP capable STAs
	Set to 0 if Association requests are accepted regardless of PSMP capability

Set to 1 if Association requests are accepted from only PSMP capable STA

	Service Interval Granularity
	Duration of the shortest Service Interval. 

Used for scheduled PSMP only.

See 11.4.4b.2
(Ed: CID 1107, a “shall” normative sentence removed, as it is duplicated in 11.4.4b.2).
	Set to 000 for 5 ms

Set to 001 for 10 ms

Set to 010 for 15 ms

Set to 011 for 20 ms

Set to 100 for 25 ms

Set to 101 for 30 ms

Set to 110 for 35 ms

Set to 111 for 40 ms

	Operating Mode
	Indicates the operating mode of the BSS from which protection requirements of HT transmissions may be determined.

See 11.16.2.

The beacon is always sent in non-HT mode.
	Set to 00 if no protection is required (Ed: CID 1805)

Set to 01 if there may be non-HT STAs in both the primary and the secondary channel

(Ed: CID 1107. Removed the following normative statement, which I believe is made in clauses 9/11: “protection is optional in BSS “)

Set to 10 if only HT STAs are associated in the BSS, however and at least one 20 MHz HT STA is associated. 

(Ed: CID 1107. Removed the following normative statement, which I believe is made (more than once) in clauses 9/11: “Transmissions in 40 MHz channel shall be protected in this 20/40 MHz capable BSS.“)

Set to 11 (Mixed) when one or more non-HT STAs are associated with this BSS. 
(Ed: CID 1107. Removed the following normative statement, which I believe is made (more than once) in clauses 9/11: “Transmission in 40 MHz channel as well as transmission of HT STAs in 20 MHz channel shall be protected in 20/40 MHz capable BSS.“)

	Non-Greenfield STAs Present
	Indicates if any HT STAs that are not Greenfield capable have associated.

Determines when a non-AP STA should use Greenfield protection.

Present in Beacon and Probe response frames transmitted by an AP. Reserved otherwise.

See 9.13.3.2
	Set to 0 if all HT STAs that are associated are Greenfield capable

Set to 1 if one or more HT STAs that are not Greenfield capable are associated

	Basic STBC MCS
	Indicates the MCS that is (Ed: CID 1107) used for STBC control frames and the STBC Beacon.

Present in Beacon/Probe Response frames.

See 9.2.5.4a and 11.1.2.1.
	Set to any valid STBC MCS value

	Dual CTS Protection
	Dual CTS Protection is used by the AP to set a NAV at STAs that do not support STBC and at STAs that can associate solely through the secondary (STBC) beacon.

See 9.2.5.4a
	Set to 0 if Dual CTS protection is not required

Set to 1 if Dual CTS protection is required

	Secondary Beacon
	Indicates whether the beacon containing this element is a primary or a secondary beacon. The secondary beacon has half a beacon period shift relative to the primary beacon.

Defined only in a Beacon transmission. Reserved otherwise.

See 11.1.2.1
	Set to 0 in a primary beacon

Set to 1 in a secondary beacon

	L-SIG TXOP Protection Full Support
	Indicates whether all HT STA in the BSS support L-SIG TXOP Protection.

(Ed: CID 1107)

See 9.13.4
	Set to 0 if one or more HT STA in the BSS do not support L-SIG TXOP Protection

Set to 1 if all HT STA in the BSS support L-SIG TXOP Protection

	PCO Active
	Indicates whether PCO is active in the BSS

Present in Beacon/Probe Response frames. 

Non-PCO STAs regard the BSS as a 20/40 MHz BSS and may associate with the BSS without regard to this field. 

See 11.17
	Set to 0 if PCO is not active in the BSS

Set to 1 if PCO is active in the BSS



	PCO Phase 
	Indicates the PCO phase of operation

Defined only in a Beacon frame when PCO Active is 1. Reserved otherwise.

See 11.17
	Set to 0 indicates switch to or continue 20 MHz phase

Set to 1 indicates switch to or continue 40 MHz phase

	Basic MCS Set
	Indicates the MCS values that are (Ed: CID 1107 - moved near 9.6.2) supported by all STAs in the BSS.

Present in Beacon/Probe Response frames.
	The Basic MCS Set is a bitmap of size 128 bits. Bit 0 corresponds to MCS 0. A bit is set to 1 to indicate support for that MCS and 0 otherwise.
(Ed: CID 1107 moved to 9.6.2)


· PSMP Management Action Frame
(Ed: this subclause has been moved to match the order of the HT action codes Ed)

PSMP (Power Save Multi-Poll) is a management action frame of category HT. 

The DA field of this frame is the broadcast address.

The PSMP Parameter Set is used to describe the PSMP-DTT and PSMP-UTT that immediately follows the PSMP frame. 

The frame body of this frame is defined in Explicit. The PSMP Parameter Set field is followed by zero or more STA Info fields.

	· Format of the PSMP Management Action field

	Order
	Information
	Name

	Value

	1
	Category
	HT
	7 (Ed: CID 1181)

	2
	Action
	PSMP
	2

	3
	PSMP Parameter Set
	
	

	4 to (N_STA+3)
	STA Info

Repeated N_STA times
	
	


The structure of the PSMP Parameter Set field is defined in A-MP.

	
	N_STA
	More PSMP
	PSMP Sequence Duration

	Bits:
	5
	1
	10

	· PSMP Parameter Set format


The N_STA field indicates the number of STA Info fields present.

The More PSMP field when set to 1 indicates whether this PSMP sequence is followed by another PSMP sequence, called a Post-PSMP. When set to 0 it indicates that the current PSMP sequence is the last in the current service period.

The PSMP Sequence Duration/ID field indicates the duration of the current PSMP exchange that is described by the PSMP frame, in units of 8 µs, relative to the end of the PSMP frame. Therefore, this field can describe a PSMP exchange of up approximately 8 ms in duration. Any Post-PSMP starts a SIFS interval after the indicated duration.

The structure of the STA Info field is defined in A-MP.

	
	B0
B7
	B8
B23
	B24
B34
	B35
B42
	B43
B53
	B54 
B63

	
	TSIDs Set
	STA_ID
	PSMP-DTT 

Start Offset
	PSMP-DTT 

Duration
	PSMP-UTT 

Start Offset
	PSMP-UTT 

Duration

	Bits:
	8
	16
	11
	8
	11
	10

	· STA Info field format


The TSIDs Set field contains a recommendation to the STA of the TSIDs for which data can be transmitted using the indicated PSMP-UTT. Each bit in this field represents a TSID, where the bit position is equal to (TSID-8) (e.g., bit 2 represents TSID=10). If one or more bits are set, the TSIDs Set field carries a recommendation that the STA should use the PSMP-UTT for the indicated TSIDs. If no bits are set in the TSIDs Set field, it carries no recommendation.

The STA_ID field indicates the AID value of the STA to which the STA Info field is directed. Broadcast and Multicast data can be transmitted using PSMP by setting STA_ID to 0. 

The PSMP-DTT Start Offset field indicates the start of the PPDU that has the DL data of the STA. The offset is specified relative to the end of the PSMP frame. It is given as an integer number of 4 µs. 

The PSMP-DTT Duration field indicates the end of DL data of a STA relative to the start of the PPDU that contains the first frame destined to the STA. It contains a duration in units of 16 µs. If no PSMP-DTT is scheduled for a STA, but a PSMP-UTT is scheduled for that STA, then the PSMP-DTT Duration is set to 0.

The PSMP-UTT Start Offset field indicates the start of the PSMP-UTT. The first PSMP-UTT is scheduled to begin after a SIFS interval from the end of the last PSMP-DTT described in the PSMP. The offset is specified relative to the end of the PSMP frame. It is specified in units of 4 µs. If no PSMP-UTT is scheduled for a STA, but a PSMP-DTT is scheduled for that STA, then the PSMP-UTT Start Offset is set to 0. 

The PSMP-UTT Duration field indicates the maximum length of a PSMP-UTT for a STA. PSMP-UTT Duration is specified in units of 4 µs. If no PSMP-UTT is scheduled for a STA, but a PSMP-DTT is scheduled for that STA, then the PSMP-UTT Duration is set to 0. All transmissions by the STA within the current PSMP lie within the indicated PSMP-UTT.

All frames sent within a PSMP exchange have the Duration/ID field set to the remaining duration of the TXOP. 

NOTE—this includes control frames.

Multicast data is transmitted using PSMP by setting STA_ID in the STA_INFO field to 0. In this case, the PSMP-UTT Start Offset and PSMP-UTT Duration fields of the STA_INFO field shall be set to the least significant bits of the multicast address.

· PSMP Operation
Insert the following new subclause heading:
 9.15.1 Signalling support for only PSMP Capable STAs  

(Ed: This paragraph was moved here from the HT Information element)

The QAP may support a BSS allowing only STAs that are PSMP capable. This approach may allow separation of multimedia and data-oriented BSSs. If the QAP intends to associate with PSMP capable STAs only it shall set the PSMP STAs Only field in Additional HT Information Element to 1. The PSMP aware STA may decide to associate or not with such a BSS thereby possibly shortening its scanning time.

9.15.2 Frame transmission mechanism during PSMP
Text moved from 9.15.2.2.1 PSMP General rules
9.15.2.1 PSMP frame transmission (DTT and UTT)
CTS-to-self may be sent before each PSMP. The PSMP frame may follow the CTS-to-self after a PIFS delay to allow sensing of the physical carrier. The PSMP frame shall be sent at a non-HT basic rate.

The Minimum DTT2UTT Delay is minimum time between PSMP-DTT and PSMP-UTT phases of the same STA and shall be 32us. This value indicates minimum time the STA is provided to react to MTBA and data received during PSMP-DTT with related data and MTBA in PSMP-UTT. Within a PSMP sequence, if the number of STAs that are involved cannot ensure this required delay, the AP shall delay the start of the entire PSMP-UTT phase to meet this constraint. The time between the downlink and the delayed uplink may be protected using one or more CTS-to-self transmissions.

A PSMP sequence (scheduled or unscheduled) may be used to transmit Broadcast/Multicast frames along with unicast frames. Unicast frames shall be scheduled after Broadcast/Multicast frames. 

Unicast entries in the PSMP frame should have their PSMP-DTT and PSMP-UTT Start Offsets scheduled to minimize the number of on/off transitions or to maximize the delay between their PSMP-DTT and PSMP-UTT periods. Entries that have only PSMP-DTT should be scheduled closer to the start of the PSMP-DTTs. Entries that have only PSMP-UTT should be scheduled towards the end of PSMP-UTTs. Entries that have both PSMP-DTT and PSMP-UTT should be scheduled closer to the transition point from Downlink to Uplink transmissions. 

Frames of different TSID may be transmitted within a PSMP-DTT or PSMP-UTT allocation of a (Scheduled or Unscheduled) PSMP sequence without regard to Access Category.

 (Ed: Resolution of CID 1122 requires moving material that is common to S-PSMP and U-PSMP to 9.20. The response to this is to create a new subclause for common operation, in the expectation that some of the subclauses under S-PSMP actually get moved here. That’s why there’s currently only a single subclause of this subclause at present.)
Insert the following new subclause heading: 
Text moved from 9.15.2.2.2 

9.15.2.2 PSMP Down link transmission (PSMP-DTT)

During a PSMP sequence, a STA is only required to be able to receive during its scheduled PSMP-DTT.

The AP shall ensure that any transmissions within a PSMP sequence to a STA participating in the PSMP sequence occur wholly within its PSMP-DTT.

The PSMP-DTT transmission may contain one or several A-MPDUs and/or MPDUs containing Data or Management frames and MTBA addressed to a STA according to the schedule transmitted in the PSMP. 

PPDUs may be separated using RIFS or SIFS. RIFS shall only be used when the AP’s HT Information Elements RIFS mode field contains the value 1.

PPDU transmissions to Multiple RA are separated by RIFS or SIFS as described above. This is shown in  Figure n41.
[image: image4.wmf]
· Multiple RA packet transmission with RIFS or SIFS 

Insert the following new subclause
Text moved from 9.15.2.2.3 

9.15.2.3 PSMP Up link transmission (PSMP-UTT)

A STA starts transmitting without performing CCA at the start of its PSMP-UTT Offset.

The STA shall release the medium at the end of the allocated duration, even if it has more data queued than can be transmitted during its allocated PSMP-UTT.

PSMP-UTT reserves time for each scheduled PSMP STA to send one or several A-MPDUs and/or MPDUs containing Data or Management frames and MTBA addressed to the AP as required. 
The next 3 paragraphs are moved from 9.15.2.2.4

The uplink schedule in a PSMP frame shall allow an interval between the PSMP-UTT periods of different STAs of Inter PSMP-UTT Space (IPUS). 

IPUS shall be either 8 µs (>RIFS + Propagation time) or SIFS.

The 8 µs value shall only be used when the RIFS mode field is set to 1 in the HT Information Element transmitted by the AP in Beacon or Probe Response frames.

The STA may use the “TSID set” field in the PSMP to determine which frames to transmit. It may use the TSIDs set field to simplify its frame selection decision if there are frames of several TSIDs ready to be transmitted. The STA decides which TSIDs to use and is not limited to the set indicated in the PSMP frame. The STA is free to ignore the value of this field. 

The AP may set the TSID field to all zeroes, indicating that no information is available about recommended TSIDs. 

PPDUs may be separated by RIFS or SIFS. RIFS is only permitted when the RIFS mode field is set to 1 in the HT Information Element transmitted by the AP in Beacon or Probe Response frames.

The AP may reuse any unused PSMP-UTT.

The AP may gain control of the channel whenever the channel remains idle for a PIFS time from the start of a PSMP-UTT. The AP may transmit a PSMP-recovery frame if the currently scheduled PSMP-UTT Duration is longer than the total time of PSMP-recovery frame plus PIFS. The PSMP-recovery frame modifies the schedule of the currently scheduled STA only. The schedules of other STAs remain unchanged. The PSMP-recovery frame may include: (a) a modified PSMP-UTT (and/or PSMP-DTT) for the currently scheduled STA by adjusting the time remaining after PIFS and PSMP-recovery frame and (b) unmodified PSMP-UTTs for other STAs being originally scheduled after this PSMP-UTT in the PSMP sequence. The PSMP-UTT (or PSMP-DTT) Start Offset is specified relative to the end of the PSMP-recovery frame to compensate for the time already lapsed. 

If the currently scheduled PSMP-UTT Duration is shorter than the total time of PSMP-recovery frame plus PIFS, no PSMP-recovery frame is transmitted.

Insert the following new subclause:

9.15.2.4 Multi-phase PSMP 
Text moved from 9.15.3 Multi-phase PSMP (paragraph 3 and 4)
An initial PSMP followed by one or more Post-PSMPs is termed Multi-phase PSMP. This is shown in A-MP.

Multi-phase PSMP supports retransmission as well as additional resource allocation (see Calibrati). The frames transmitted in PSMP-DTT are acknowledged by MTBA in PSMP-UTT phase within the current PSMP sequence. The frames transmitted in PSMP-UTT may be acknowledged by MTBA in PSMP-DTT phase within the following Post-PSMP. Any failed transmissions during PSMP-DTT and PSMP-UTT may be respectively retransmitted in PSMP-DTT and PSMP-UTT period of the following Post-PSMP sequence.

A-MP and Calibrati illustrate the operation of resource allocation.   The box labeled “Queued data” represents the duration that would be required to transmit data queued for transmission at the STA.

[image: image5.wmf]
· Multi-phase PSMP showing additional resource allocation

[image: image6.wmf]
· Multi-Phase PSMP showing retransmission as well as additional resource allocation

If the allocated PSMP-UTT Duration is not long enough for its queued data, the STA transmits only the part of the queued data that fits within the allocated PSMP-UTT Duration and also transmits an additional Resource Request (RR) to the AP. The RR is communicated by setting either the Queue Size field or the TXOP Duration Request field of the QoS Control Field that is carried in a QoS Data frame (see A-MP). By transmitting a following Post-PSMP frame, the AP may allocate an exact PSMP-UTT Duration based on the RR from the STA sufficient to allow transmission of the remaining queued data.

Insert the following new subclause:

Insert the following new subclause:

9.15.2.5 PSMP-UTT retransmission

Text moved from 9.15.6
A non-AP STA receives the MTBA responses, if any, to its PSMP-UTT data transmissions in the PSMP-DTT of the next PSMP. In the Post-PSMP of the same Service Interval the AP may reserve an PSMP-UTT to allow the STA to retransmit failed frames. The STA may retransmit failed frames in the Post-PSMP of the same Service Interval if and PSMP-UTT reservation is present or in the first PSMP in the next Service interval. 

A STA that cannot complete its retransmissions in the last Post-PSMP of the current Service Interval because not enough time is allocated in its PSMP-UTT may transmit the data outside any PSMP sequence. Frames transmitted outside the scheduled Service Period under EDCA are subject to the Access Category prioritization. 

NOTE 1—In the case of uplink frames transmitted outside the scheduled Service Period, the MTBA that acknowledges these frames is delivered in the PSMP-DTT within the next Service Period.

NOTE 2—Retry (and possibly lifetime) limits are independent per TSID.

Insert the following new subclause:

9.15.2.6 Acknowledgement rules in PSMP sequence

Text moved from 9.15.5 (renamed the section)

Data transmitted within a PSMP sequence (PSMP-DTT and PSMP-UTT) shall be acknowledged using MTBA. Acknowledgement may be requested implicitly using the Normal Ack setting of the Ack Policy bits in Data frames or explicitly with MTBAR. In both cases the response is a single MTBA.

Data sent and received by a non-AP STA within a PSMP sequence may be contained in an A-MPDU that contains MPDUs of multiple TSIDs. Frames of differing TSID may be transmitted in the same PSMP-DTT or PSMP-UTT and are not subject to Access Category prioritization. 

A non-AP STA shall use the PSMP-UTT of the current PSMP sequence to transmit an MTBA relating to data received in the PSMP-DTT. The AP shall use the PSMP-DTT of the next PSMP sequence to transmit an MTBA response to data received in the PSMP-UTT. The next PSMP may be concatenated in the same Service Interval (Post-PSMP). The number of PSMPs in PSMP sequence is locally determined by the AP. 

The AP delivers downlink data as well as the MTBA acknowledging any received uplink data in the PSMP-DTT and reserves the PSMP-UTT only in the Service Intervals scheduled for this RA/TSID.

The AP may receive an MTBA in the PSMP-UTT of the current PSMP sequence. If the MTBA indicates lost frames, the AP may schedule and retransmit those frames in the Post-PSMP of the same Service Interval or in the next Service Interval. If the AP does not receive an expected MTBA it may reschedule and retransmit any unacknowledged frames. Retry (and possibly lifetime) limits are independent per TSID.

Text moved from 9.15.7 (last two paragraphs)
A STA may transmit data to its AP outside its Service Period using one of the following methods: regular ACK, immediate BlockAck and delayed BlockAck. 

NOTE—In this case the AP responds immediately as defined by the response rules for these methods outside a PSMP sequence.

An AP may transmit a BlockAck of a delayed BlockAck agreement in a PSMP-DTT within a Service Period using MTBA format.

9.15.3 Scheduled PSMP
Text moved from 9.15.2.2.1 (first two paragraphs and figures)
Once a STA has created a traffic stream using scheduled PSMP, the AP periodically initiates a PSMP sequence by transmitting a PSMP frame according to the Service Period defined by the TSPEC. A PSMP terminates when the last TS associated with the particular PSMP is terminated. AP shall not schedule a STA outside its Service Period interval.
Note: This text was added to be consistent with the following text that was deleted : “A STA with an established SP is awake at the beginning of its SP. Once activated at the beginning of a SP, the STA stays active atleast until a PSMP is received or the agreed upon maximum SP interval has elapsed, whichever comes first”
The start time of a PSMP sequence should be aligned with the start time of S-APSD. Within any arbitrary single PSMP sequence duration, multiple numbers of additional Post-PSMPs can be transmitted by the AP in order to allow more precise resource allocation and error recovery. 

[image: image7.wmf]
· PSMP sequence

The use of PSMP with different service intervals is shown in A-MP.

[image: image8.wmf]
· Different Service Intervals of different STAs

Note: Change is reordering the text
An AP may begin transmission of scheduled PSMP sequence after PIFS idle time.

Insert the following new subclause:

9.15.4 Unscheduled PSMP

Text moved from 9.15.7 (first three paragraphs). Text from the 4th paragraph till the end of the section is deleted as it is redundant with the common text
An unscheduled SP begins when an AP receives a trigger frame from a non-AP STA. The trigger frame is a QoS Data or QoS Null frame associated with an AC the STA has configured to be trigger-enabled. A PS-Poll may be used as well.

An HT AP may start an unscheduled PSMP that includes STAs that are PSMP capable at any time that these STAs are awake.

An unscheduled Service Period ends after the AP has attempted to transmit at least one MSDU or MMPDU associated with a delivery-enabled AC and destined for the non-AP STA, but no more than the number indicated in the Max Service Period Length field if the field has a non-zero value. 

 (Ed: CID 1122)
· Power management

· Power management in an infrastructure network

· Dummy

Text moved from 9.15.4
11.2.1.9 PSMP Power Management
Power is managed per Service Interval. 

The AP shall signal the end of the Service Period for all STA by setting the More PSMP field to 0, or by sending CF-End instead of the next PSMP. 

In order to indicate EOSP on an individual STA basis, the AP signals the end of a service period using the EOSP field set to 1 in the QoS Control field. This field shall remain set to 1 for any retransmissions of the same frame and no more new frames shall be sent to this particular STA in the current Service Interval.

The STA shall wake up at start of the next PSMP if the More PSMP field is set to 1 in the current PSMP, unless the STA has been permitted to return to sleep.

A STA that is part of schedule PSMP is awake at the beginning of its Service Period. The STA stays awake at least until a PSMP frame is received or the Service Period interval has elapsed, whichever comes first.  (Ed: CID 1032)
NOTE1—Transmissions addressed to a STA do not start after expiry of its PSMP-DTT. A STA completes the reception of any PPDU that starts before the end of the PSMP-DTT. If no frames addressed to a STA begin within a PSMP-DTT, it can assume that no frame addressed to it will arrive during this PSMP exchange.

Insert the following new subclause heading:

· Management of PSMP

Insert the following new subclause:

·  Resource Reservation Using TSPEC
The main purpose of the TSPEC is to reserve resources within the AP and modify the AP's scheduling behavior. The TSPEC contains two groups of parameters: PSMP scheduling (listed in TxBF) and PSMP reservation (listed in TSPEC contained PSMP reservation parameters ). The scheduling parameters are used by the AP to schedule a suitable Service Interval. The reservation parameters are used by the AP to reserve time in the PSMP-UTT and PSMP-DTT.
	· TSPEC contained PSMP scheduling parameters

	PSMP scheduling parameters

	Minimum Service Interval

	Maximum Service Interval

	Inactivity Interval

	Suspension Interval

	Service Start time

	Schedule subfield


	· TSPEC contained PSMP reservation parameters 

	PSMP Reservation Parameters

	Nominal MSDU Size

	Maximum MSDU Size

	Minimum Data Rate

	Mean Data Rate

	Peak Data Rate

	Burst Size

	Delay Bound

	Minimum PHY Rate

	Surplus Bandwidth Allowance

	Medium Time

	TS Info Subfields:

Traffic Type

TSID

Direction

Access Policy

Aggregation

APSD

User Priority

Ack Policy


It is always the responsibility of the non-AP STA to initiate the creation of a PSMP regardless of the TSPEC direction.

Once created, the PSMP can be extended by another TSPEC setup. The same or other STAs can issue more TSPEC requests to the already existing PSMP. Parameters of a TS already associated with the PSMP can be changed. However the Service Interval cannot be changed and establishing the Start Time for a new TS cannot change the Start Time of existing TSs associated with the PSMP.

When using Scheduled APSD, the Service Start time and Service Interval specifies the PSMP schedule in the response’s Scheduling Element. 

11.4.4b.2 UTT Estimation Within Multiphase PSMP
Text moved from first two paragraphs of  9.15.3
The PSMP-UTT Duration delivered in a PSMP frame can be estimated by the AP, based on the TSPEC associated with each STA. For effective resource allocation, the AP should precisely estimate the PSMP-UTT Duration for each STA using the information indicated in TSPEC, such as Minimum Data Rate, Mean Data Rate, Peak Data Rate, Burst Size, and Delay Bound fields. However, in the case where the traffic characteristic is quite bursty (e.g., a real-time video application), precise estimation of PSMP-UTT Duration is difficult without timely and frequent feedback of the current traffic statistics. 

In order to avoid wasting the available bandwidth by overestimating the PSMP-UTT Duration, the AP may allocate the minimum amount of time to each STA using the PSMP-UTT Duration field in PSMP, based on Minimum Data Rate in TSPEC. When the STA receives the PSMP frame, it decides if the allocated resource indicated by the PSMP-UTT Duration is sufficient for its queued data. If the allocated resource is sufficient, the STA can transmit all the queued data at the allocated time. 

Insert the following new subclause:

11.4.4b.3 Management of Scheduled PSMP
Text moved from 11.4.4b.2
A TSPEC that reserves resources for a STA in a scheduled PSMP period shall have the access field set to PSMP access, Aggregation subfield set to 0 and the APSD subfield set to 1. Unidirectional as well bidirectional TSPECs may be used for PSMP resources reservation. The bidirectional TSPEC may be used if the reservation parameters of the both directions are equal (voice or videoconferencing for example). (Ed: CID 7505)
An HT STA joins a PSMP outside the PSMP mechanism using any appropriate channel access mechanism. The non-AP STA SME decides that a PSMP needs to be joined. How it does this, and how it selects the related TSPEC parameters, is beyond the scope of this specification. The SME generates an MLME-ADDTS.request containing a TSPEC. A TSPEC may also be generated autonomously by the MAC without any initiation by the SME. The non-AP STA MAC transmits the TSPEC in an ADDTS request frame to the AP and waits for a response. 

(Ed: CID 1036) The encoding of the Status Code field is defined in Table 23. (Ed: CID 1036) The AP may attach the requesting STA to the Start Service Interval of an already established service period, or it may create a new service period for this STA. The Service Interval it selects shall be in multiples of the Service Interval Granularity (See 9.15.2)

The STA may resubmit a TSPEC request with suggested changes if the ResultCode is “Rejected with suggested changes”. The suggested changes are included in the response’s Schedule element. The suggestion may be related to scheduling as well to reservation parameters. The suggested scheduling parameters may not be negotiated, i.e., the AP is unlikely to accept any request that does not use the specific suggestions for these parameters.

The STA may add another TS as necessary. In this case the AP shall use the Service Interval of an already established service. The requested Service Intervals of different TSPECs shall be multiples of the Service Interval Granularity, see Figure n40 and 9.15.2.2.1. 

Insert the following new subclause:

11.4.4b.4 Management of Unscheduled PSMP

Text from 11.4.4c
Under Unscheduled-PSMP operation, a STA does not need to use a TSPEC for resources reservation. Either of the two methods of setting up a TS as U-APSD may be used to make a particular AC trigger-enabled and/or delivery-enabled. Data frames for all delivery enabled ACs may be transmitted to the STA in the same Service Period (Ed: CID 1047). 
The PSMP-UTT shall only be used by the STA for acknowledgement. This ACK/MTBA shall be transmitted at a basic rate/MCS (thus allowing AP precise reservation of the PSMP-UTT per STA).

· Multiple TID Block Ack management under Scheduled-PSMP

A Block Ack agreement shall be set up after the related TS has been established. The Multiple TID Block Ack scheme and frame formats are used under a TSPEC with Access Policy subfield is set to PSMP. (Ed: CID 1058) (Ed: CID 1059) No synchronization is required between Originators to order these ADDBA transmissions. The ADDBA exchange is defined in 11.5.1. During this exchange, the originator uses the TSID already established. 

Insert the following new subclause:

· Multiple TID Block Ack management under Unscheduled-PSMP

An HT AP may choose to transmit data under unscheduled APSD operation during the PSMP-DTT of a PSMP sequence. A BlockAck agreement shall be established before sending any data with its Ack Policy field set to “scheduled acknowledgement under MTBA/PSMP agreement” during unscheduled PSMP.   
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